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characterized by eight transmembrane domains, a conserved 3′ domain
of unknown function, and cytoplasmic N and C termini. Though the
functions of these proteins are unknown, many members are over-
expressed in cancerous tissue and several, including TMEM16A,
TMEM16E and TMEM16G, may have roles in determining cell
morphology. The widespread embryonic expression and evolutionary
conservation of this gene family suggest that the TMEM16 proteinsmay
play important roles during vertebrate development. We have recently
obtained a gene trapped allele of mouse Tmem16f (Tmem16fRRF355) in
which a β-galactosidase/neomycin resistance construct integrated into
an intron of Tmem16f. RNA in situ hybridization and X-gal staining in
our lab demonstrated expression of Tmem16f in a variety of developing
tissues including the developing bones. We are presently characterizing
the expression pattern and function of this gene in themousemodel. In
addition, we are determining its functional relationship to other
members of the TMEM16 family.
doi:10.1016/j.ydbio.2008.05.149
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Lmx1b is a homeodomain transcription factor known for its role in
limb dorsalization, i.e, knockout (KO)mice have a ventral–ventral limb
phenotype. Yet, little is known about downstream targets or the
underlyingmechanisms of limbdorsalization. Emx2 is expressed in the
prospective scapula, a dorsal limb girdle component. Early Emx2
expression in the proximal dorsal region of the limb has been reported
which partially overlaps Lmx1b expression. To demonstrate a potential
relationship between Emx2 and Lmx1b, we compared Emx2 gene
expression data from gene arrays of Lmx1b KO and wild type mouse
limbs during joint and tendon formation (i.e,11.5–13.5 day post coitum
(dpc)). Limbs with shoulder girdles were harvested at 11.5/12.5, while
at 13.5 dpc only the distal limbs were used. RNA was extracted and
gene expression was determined using Affymetrix 430 2.0 mouse
genome arrays. Whole-mount in situ hybridization was performed
using Lmx1b and Emx2 dig-labeled RNA probes. Differential expression
of Emx2was 2.6 fold at 11.5 dpc and 5.3 fold at 12.5 dpc in the presence
of Lmx1b. Unexpectedly, the distal limb bud at 13.5 dpc exhibited an
Lmx1b-related differential increase in Emx2 (2.2 fold). Emx2 expres-
sionwas localized to the proximal dorsal limb and along the adjoining
ﬂank mesenchyme in 11.5 dpc mice. By 13.5 dpc, expression could be
observed in the shoulder girdle and additionally in the dorsal autopod
region, especially within the predicted extensor tendons. This
expression was absent in Lmx1b KO mice. These data suggest that
Emx2 is a target of Lmx1b regulation during limb dorsalization and
support a role for Emx2 in extensor tendon speciﬁcation/development.
doi:10.1016/j.ydbio.2008.05.150
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FGF signaling has been shown to be required for proper posterior
development of the mouse embryo, both during the process of
gastrulation and during elongation and segmentation. Although FGF
Receptor I (FGFRI) has been identiﬁed as a critical player in embryo
elongation and segmentation, the FGF ligands involved in this process
have not been conclusively identiﬁed. Using conditional alleles of Fgf4
and Fgf8 and the HoxB1 cre driver, we show that expression of these
FGFs is absolutely critical for the continued generation of mesoderm
during posterior elongation. A reduction in Fgf8 mRNA can be
detected by E8.5, and examination of pea3 expression suggests that
FGF signaling is lost by E9.5. Although paraxial mesoderm production
and somite formation cease by E9.5, embryos survive until birth with
severe axial truncations. While abnormal thoracic vertebrae and ribs
are formed, only fragments of lumbar and sacral vertebrae are present
and no caudal vertebrae are observed. The failure to produce somitic
mesoderm after about E9 does not appear to be due to a dramatic
reduction in cell proliferation of epithelial cells or an increase in
apoptosis at the primitive streak. We have examined the expression of
genes involved in posterior development and segmentation in the
mouse and components of the retinoic acid signaling pathway to
further characterize the role of FGF signaling. Our results identify
FGF4 and FGF8 as critical components of the processes controlling
posterior development of the mouse embryo, both in continued
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The Notch pathway plays multiple, distinct roles in vertebrate
somitogenesis. In the posterior presomitic mesoderm (PSM) oscilla-
tory Notch activity and Lunatic fringe (Lfng) expression contribute to
the segmentation clock, which times somitogenesis. In the anterior
PSM, Notch signaling is important for the rostro-caudal (R/C)
patterning of developing somites. Recent results from our lab indicate
that oscillatory Lfng expression in the clock is only required during
formation of the anterior skeleton (primary body formation), but is
largely dispensable during tail development (secondary body forma-
tion). In contrast, we ﬁnd that Lfng expression in the anterior PSM,
during R/C somite patterning, is required during tail development.
Speciﬁcally, we ﬁnd that mice that retain this expression form largely
normal tails, while tail truncation is observed in Lfng null animals. The
mechanism(s) by which R/C somite patterning contributes to
continued tail development during secondary body formation are
unclear. To address this question we are examining secondary body
development in embryos that lack Lfng, as well as embryos that retain
Lfng expression only in the anterior PSM. We ﬁnd that reductions in
Lfng dosage in the anterior PSM cause reduced accuracy in somite
patterning and a subsequent increase in tail malformations. We
further ﬁnd that the size of the PSM is reduced late in somitogenesis in
Lfng null embryos, as compared to embryos that retain Lfng expression
in the anterior PSM. Ongoing studies are examining how the loss of
Lfng expression in the anterior PSM affects tailbud morphology and
function during secondary body formation.
doi:10.1016/j.ydbio.2008.05.152
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